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We, Jambs Taylor a British subject, 
of 7, Winton Circus, Saltcoats, Ayrshire, 
Scotland. and Oeokge Fbjsderick 
Whitby, h British subject, and Imperial 
Chkmical Inuttstribs Limited, a British 
Company, both of Imperial Chemical 
House, 'Jlillbank, Loudon, S.W.I, do 
hereby declare the nature of this inven- 
tion to be as follows: — 

This invention relates to bombs, 
grenades, or other explosive projectiles 
suitable for use against amour plate and 
of the kind containing a charge of ex- 
plosive loaded under .pressure into a two- 
part casing of which the foremost part is 
constructed of relatively thin -material 
and is adapted easily to collapse on impact 
of the projectile against the target sur- 
face. The invention relates especially to 
20 a particular class of nTojectiles of 'the 
kind described, the said particular cIubs 
being referred to hereinafter as hollow- 
charge projectiles, comprising a tw6-p£rt 
casing, a charge of explosive compressed 
26 therein, which charge is recessed to pro- 
vide a cavity preferably conical at the 
forward end* of the body of the projectile, 
. a metal lining of substantial thickness in 
immediate contact with the recessed sur- 
30 face of the chaTge, R priming charge 
located near the nase of the explosive 
charge and mean* secured to the nose of 
the projectile and arranged to bring 
about detonation of the charge. The 
36 paid means arranged to bring about 
detonation of the charge may for example 
ronsist of a detonator located at the nose 
of the projectile adapted to be initiated 
when the projectile strikes an impact 
40 surface, and a length of detonating fuse 
arranged to transmit the detonation to 
the priming charge. • * 

In projectiles of the kind described the 
charge of explosive is compTessed eifheT 
45 between the two parts of the casing or, in 
the case of the hollow-charge projectiles, 
between the rear part of the casing and 
the metal lining, and difficulty may be 
experienced in allowing for the thermal 
60 expansion of the highly compressed 
chaTge if the projectiles aTe subjected to 
fempernhrrej changes of any considerable 



magnitude. Moreover, in the loading of 
projectiles of the kind described, it is 
necessary to apply considerable pressure 65 
tci the charge whue the two parts of the 
casing aire being assembled, and to main- 
tain this pressure after assembly. It is 
difficult to carry oat such operations if . . 
the two parts of the casing are designed 60 
to be secured together by a screwed or 
bayonet joints owing to the danger caused 
by rotation 01 the one part relative to the 
other in the presence of the explosive . 
cliarge. This is especially true in the 66 
case of the hollow-charge projectiles 
where there is risk of the explosive creep- 
ing past the end of the metal lining and 
into the screwed joint. • : 

The object of the present invention is 70 
to provide an improved projectile of the 
kind described in which the foregoing 
'difficulties are overcome, and which pro- 
vides a simple, effective and safe method 
of assembling the projectile. ■ 76 

According to ihe present invention a 
projectile of the kind described includes 
a two-part casing comprising a front part 
and a rear part adapted to be assembled 
under pressure but without relative rota- 80 
tional movement between the said parts, 
means adapted to hold the two parte of 
the casing together after such assembly, 
and- a resilient washer located betweep . 
two flanges secured to or rigidly associ- 86 
ated with the front part and rear paTt 
respectively, said resilient washer per- 
mitting longitudinal displacement of the 
front part relative to the rear pari under 
the influence of temperature changes. In 91) 
the case of hollow-charge projectile* of . 
the kind described the metal lining is 
rigidly associated with the front part of 
the casing so that the resilient washer 
permits longitudinal displacement of the 96 
said metal lining relative to the back 
part of the casing under the influence of 
temperatee changes. ^ . 

The retaining means adapted to hold 
the two parts of the casing together con- 1UU 
veniently consists of a ring screwed on to 
the rear part and provided with an. in- 
wardly directed flange in sliding contact 
with the front part... This flnnge nets as 



the forward hearing surface for the resi- 
lient washer while the rear surface of 
the washer hears against an outwardly 
directed flange on the front-part of the 
0 casing. The metal liner also bears 
aguinst this latter flange so that after 
assembly the metal liner and the front 
part of the casing are in rigid association 
but cnpable of moving together in rein- 
10 tion to the rear part of the easing to a 
limited extent governed by the resilience 
of the washer. 

The invention also includes a method of 
assembling two-part hollow charge pro- 
16 jectiles of the kind described according 
to which the charge of explosive is loaded 
into the reaT part of the casing, the liner 
and the front part of the casing then being 
inserted in position and the charge 
20 compressed, without rotary movement 
between the two parts, by axial pressure 
applied to the liner through the -front 
part, and the two parts thereafter being 
secured together by retaining means co- 
26 operating with the flexible washer. 

One embodiment of our invention as 
applied: to a hollow-charge projectile is 
illustrated ^by way of example in the 
accompanying drawings in which 
30 Figure 1 is a part sectional elevation 
of a liollow-chnrge projectile constructed 
in accordance with the invention. . 

Figure 2 is a sectional elevation on an 
enlarged scale of a portion of the pTO- 
35 j ec tile shown in Figure 1. 

Referring to the drawings n hollow- 
charge projectile casing comprises a 
front part 1 and reaT part % and contains 
an explosive -charge 3 compressed between 
40 the rear port 2 and. a conical metal lining 
4. iThe front part of the casing is pro- 
vided with a nose-fuse 5 adapted to be 
detonated on impact with the target, the 
detonation being transmitted by means 
45 of a detonating fuze 6 to a "priming 
charge 7 located near the base of. the ex- 
plosive charge 3,. .The .front par£ of the 
casing is provided with an outwardly 
directed flange 8 adapted to enter the 
60 mouth of the rear part, and to be held in 
abutment with the rim of the conical 
lining 4 by a re-entrant flange. 9 which 
constitutes the rear .end of the front part 
of the casing. A resilient felt washer 10 
65 is adapted to fit over the said front part 
to bear against the flange.8 .thereon with- 
in the mouth of the rear part of the 



casing, the axial thickness of the said 
washer being such thai a portion thereof 
protrudes from the mouth of the reai 60 
part, of the easing. The mouth of the said 
rear part is provided with a rolled-on 
screw thread adapted to engage a corre- 
sponding thread 11 within a ring 12, 
which ring is also provided with an in- 65 
wardly directed flange 13 adapted to bear 
against the protruding portion of the 
resilient washer. 

An annular V-section sealing ring 14 
is provirled in the interior of the rear 70 
portion to prevent the explosive charge 
being forced into the annular space 
occupied by the washer. A strip of 
adhesive tape 15 is also secured around 
the re-entrant flange 9 of the front part 75 
of the casing in such manner as to 
prevent metallic frictional "engagement 
between the front and rear parts of the 
casing during assembly after loading. 
The reaT paTt of the easing of the pro- 80 
jectile is provided with an extension 16 
on which is mounted a tail unit IT 
adapted to guide the projectile in its 
flight towards the target. 

Assembly of the projectile is effected 85 
by the following sequence of operations. 
The rear part of the casing with associated 
parts pre-assemble'd thereon is loaded 
with the priming and explosive charges, 
the sealing-ring 14 being held in position 90 
on the inner wall during the loading in 
the form of a plain annular ring of which 
the upper portion w subsequently turned 
inwardly over the explosive charge. The 
front part of the casing with the conicof 95 
lining and adhesive tape 15 secured there- 
to is then entered within the mouth of 
the rear part without relative rotational 
movement between the parts. The resi- 
lient^ washer is then entered into its 100 
housing and tha threaded ring 12 posi- 
tioned for srrewing on to the rear part. 
Axial pressure without relative rotational 
movement is then exerted on the said 
front and rear parts and assembly is com- 105 
pleted by screwing the ring on to the 
threaded portion of the rear part to com- 
press the resilient washer between the 
flange 8 on the front part and the flange 
13 on the ring. HO 

Dated the 11th day of November, 1941!. 
E. A. BINGEX, , 
Solicitor for the Applicant*. 



COMPLETE SPECIFICATION 
Improvements in or relating to Projectiles for use against Armour 

Plate and the like 

We, James Tatlou, a Britisli subject, Scotland, and Geouge Fbbdehick 
of 7, Winton Circus, Saltcoats, Ayrshire, Whitiit, a British subject, and Imperial 



Chemical Industries Limited, a British 
Company, bath of Imperial Chemical 
House, Millbank, London, S/VV-.l, do 
hereny declare the nature of this inven- 
8 tion and in what manner the same its to 
be performed, to be particularly described 
and ascertained in and by the following 
statement: — ^ 
(This invention relates to explosive pro- 

JO jeotiles suitable for u«se against armour 
plate and of the kind comprising a two- 
part casing of which, the foremost part is 
constructed of relatively thin material 
and is adapted easily to collapse on 

16 impact of the projectile against the 
target surface, a charge of explosive com- 
pressed within said casing and recessed 
to provide a cavity preferably conicaJ At 
the forward end of the body of the pro- 

20 jectile, a metal lining in immediate con- 
tact with the recessed surface of the 
charge, a priming charge located near the 
base of the explosive "charge, and means 
secured to the nose of the projectile and 

26 arranged to bring about detonation of 
the charge on impact of the projectile 

. against the target surface. The said 
means arranged to bring about detonation 
of the charge may for. example consist of 

80 a detonator located at the nose of the pro- 
jectile adapted to be initiated when the 
projectile strikes an impact surface, and 
a length of detonating fuze arranged to 
transmit the detonation to the priming 

86 charge. 

In projectiles of the kind described the 
charge of explosive is compressed between 
the rear part of the casing and the metal 
lining, and difficulty may be experienced 

40 in allowing for the thermal expansion of 
the highly compressed charge if the pro- 
jectiles are subjected to temperature 
changes of any considerable magnitude. 
Moreover, in tie loading of projectiles of 

46 the kind described, it is necessary to 
apply considerable pressure to the charge 
while the two parts of the casing are 
being assembled, and to maintain this 
pressure after assembly. It is difficult to 

60 design the two parts of the casing to he 
secured together by a screwed or bayonet 
■ joint without involving a risk of ex- 
plosive creeping into the joint and con- 
stituting a source of 'danger on rotation 

66 of the one part relative to the other. 

The object of the present invention is 
to provide an improved projectile of the 
land described in which the foregoing 
difficulties are overcome, and which pro- 

60 vides a simple, effective and safe method 
of assembling the projectile. 

According to the present invention a 
projectile of the kina described includes 
a two-part, casing comprising a front part 

65 and a rear part adapted to be assembled 



under pressure but without relative rota- 
tional movement between the said parte, 
an abutment on the front of the casing' 
against which the metal lining bears, 
retaining means in screw threaded 70 
engagement with the rear part of the 
casing and adapted .to hold the two pari? 
together after such assembly, and a resi- 
lient washer located between two flanges 
formed on the front part of the casing 75 
and on the retaining means respectively, 
said resilient washer pei?nitting longi- 
tudinal displacement of the front part 
and- the, metal lining relative to the rear 
part- under the influence of temperature 80" 
changes* 

ffhe retaining means adapted to hold 
the two parts of the casing together con- 
veniently consists of a ring screwed on to 
the rear part and provided with an in- 85 
wardly directed flange in eliding contact 
with the front part. This flange acts as 
the forward bearing surface for the resi- 
lient washer while the rear surface oi 
the washer bears against an outwardly SO 
directed flange on the front part of the 
casing. The metal liner is also caused, 
by reason of the pressure exerted upon it 
rn a forward direction by the compressed 
charge of explosive, to bear against the 95 
inner surface of this latter, flange.. After 
assembly the-metal liner and the front 
part of the casing are capable of moving 
together in relation to the rear part of 
the casing to a limited extent governed 100 
by the resilience of the washer. 

The invention also includes a method 
of assembling two-part projectiles of the 
kind described according to which the 
charge of explosive is loaded into the rear 105 
part, of the casing, the liner and the 
front part of the casing then being' in- 
serted in position and the charge com- 
pressed, without relative rotational move- 
ment between the parts, by axial pressure 110 
applied to the liner througE the . front 
part, the said front and fear parte being 
thereafter, secured together by screwing 
on . to the rear part of the casing retain- 
ing means co-operating with a resilient 116 
washer located between ■ two flanges 
formed on the front part of the casing - 
and on the retaining means respectively. 

One embodiment of our invention is" 
illustrated by way of example in {he 120 
drawing accompanying the provisional . 
specification in which 

Figure 1 is a part sectional elevation 
of a projectile constructed in accordance 
with the invention. * - - 125 

Figure 2 is. a sectional elevation on an 
enlarged scale of a portion of the pro- 
jectile shown in Figure 1. . 

Referring to the drawing, a hollow- 
charge projectile casing comprises a front 130 



part J * and. rear part 2 and contains an 
explosive charge 3 compressed between 
the rear part 2 and a conical metul lining 
4. The front part of the casing is pro- 
5 viiled with a nose-fuze h adapted to be 
detonated on impact with the target, the 
detonation being transmitted bv means of 
n detonating fuze fi to a priming charge 
7 located near the base of the explosive 

10 charge 3. The front part of the casing 
is provided with an outwardly directed 
flange 8 adapted to enter the' month of 
the rear part and to be held in abutment 
with the rim of the conical lining 4 by a 

16 re-entrant flange 9 which constitutes the 
rear end of the front, part of the casing. 
A resilient felt washer 10 is adapted U> 
fit over the said front part to bear against 
the flange 8 thereon within the mouth of 

20 the rear part of the casing, the axial 
thickness of the said washer being such 
that a portion thereof protrudes from the 
mouth of the rear part of the easing. 
The mouth of the said rear part is pro- 

25 rided with a rolled-on srrew thread 
fTdapted to engage a corresponding thread 
11 within a ring 12, which ring is also 
provided with an inwardly directed flange 
.13 adapted to bear upon the protruding 

30 portion of tie resilient washer and to beav 
slidingly against the front part of the 
casing. 

An annular V-section sealing ring 14 
if? provided in the interior of the rear 

3ft portion to prevent the explosive charge 
being forced into the annular space occu- 
pied by the washer, A strip of adhesive 
tape 15 is also secured around the miter 
surface of the flange 9 of the fnnrTpart 

40 of the casing in such manner as to pre- 
vent metallic frictional engagement be- 
tween the front and renT parts of the 
casing during assembly after loading. 
The rear part of the casing of the pro- 

45 jeetile is provided with an extension 16 
on which is mounted a tail unit 17 
adapted to guide the projectile in its 
flight towards the target. 
Assembly of the projectile is effected 

50 bv the following sequence of operations. 
Tile rear part of the casing with associ- 
ated parts pre-assembled thereon is loaded 
with , the priming and explosive charges, 
the sealing-ring 14 being held in posi- 

55 tion on the inner wall during the loading 

. in thf form of a plain annular ring of 
which the upper portion is subsequently 
turned inwardly over the explosive 
charge. The front part . of the c a sine 
60 with the conical lining and adhesive tape 
15 secured thereto is then entered within 
the mouth of the rear part without rela- 
tive : rotational movement between the 
parts. The resilient washer is then 
65 entered into its housing and the threaded 



ring 12 positioned for screwing cm to the 
rear part. Axial pressure without rela- 
tive rotational movement is then exerted 
on the said front, and rear parts* and 
assembly is completed by screwing the 70 
ring on to the threaded ^portion of the 
rear pari to compress the resilient washer 
between the flange 8 on the front part 
and the flange 13 on. the ring. 

A further form of the present inven- 75 
tion will now be described with referenre 
to the aceonipanving drawing which is » 
sectional elevation, corresponding to 
Figure 2 of the provisional specification, 
of a portion of a modified projectile B0 
embodying the invention. In tins draw- 
ing the reference numerals 1 to 4. 6 and 
8 to lo, have Hie same significance as in 
Figure 2 of the provisional specification. 
The ring 12 is however constructed in 85 
the manner shown having the flange 18 
*et back at an angle to the cylindrical 
screw threaded portion 11, so as to form 
a sharp corner between the flange and the 
cylindrical portion. The construction of 80 
the ring in this manner substantially in- 
creases the accuracy of assembly. 

Having now particularly described and 
ascertained the nature of our said inven- 
tion nnd in what manner the same is to 95 
be performed *we declare that what wc 
claim is: — 

1. A projectile of the kind described 
which includes a two-part casing com- . 
pricing a front part and a rear part 100 
adapted to be assembled under pressure 
but without relative rotational movement, 
between the said parts, an abutment on 

the front of the casing against which the 
metal lining bears, retaining means in 105 
screw threaded engagement wirh the 
rear part of the casing and adapted to 
hold the two parts together after such 
assembly, and a resilient washer located 
between two flanges formed on the front 110 
part of the casing and on the retaining 
means respectively, said resilient washer 
permitting longitudinal displacement of 
the front part and the metal lining rela- 
tive to the rear part under the influence 115 
of temperature changes'. 

2. A projectile as claimed in Claim 1 
in which the retaining means comprises n 
ring screwed to the rear part of the easing 
and having an inwardly directed flange 120 
acting as the forward bearing surface for 

the Tesilient washer, 

3. A projectile as claimed in f Maim 2 
in which the rear surface of the'resilient 
washer bears against an outwardly 125 
directed flange on the from part of the 
casing, the metal liner bearing agains? 
the inner surface of the said flange. 

4. A projectile as claimed in any of 
the preceding claims in which on annular 130 
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V-section sealing ring is provided in the tive rotational movement between the 

interior of the rear portion of the easing parts, by axial pressure applied to the 

in order to prevent the explosive charge through the front part, the said 

from being forced into the annular space froat and rear parte being thereafter, 

& occupied by the washer. secured together by screwing on to the 25 

5. A projectile as claimed in any of rear part of the casing the retaining 
the preceding claims in which a strip of means co-operating with the resilient 
adhesive tape is secured around the outer washer located between the two flanges 
surface of the flange f ormed on the front formed on the front part of the casing and 

10 part of the casing and is adapted to pre- on the retaining means respectively. 80 

vent metallic f notional engagement be-. 7. Explosive projectiles and methods 

tween the front and rear parts of the of assembling the same substantially as 

casing.. hereinbefore described with reference to 

6. A method of assembling projectiles the drawing accompanying the provi- 

16 as claimed in any of the preceding claims sionaj specification and with reference to S6 

according to "which the charge of expio- the accompanying drawing. 

sive is . loaded into the rear part of the " ; 

casing, the liner and the front part of Dated the 24th day of November, 1943. 

the casing then being inserted in position E. A. BINGEN, 

20 and the charge compressed, without relu- Solicitor for the Applicants. 
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